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(57) ABSTRACT

The present disclosure provides an OLED panel and a
manufacturing method thereof and OLED display. The
OLED panel includes a reflecting wall located between two
adjacent light-emitting regions and within a pixel defining
layer. Therefore, the present disclosure can improve light
emission rate, reduce power consumption and prolong set-
vice life of device, and eliminate mixing phenomenon
caused by mixing different color light emitted from adjacent
light-emitting regions.
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FIG. 1 (Prior Art)

FIG. 2
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providing a TFT substrate \
551
forming anodes of the organic light-emitting units on the TFT substrate \
5h2

forming a reflective wall and a pixel defining layer on the TFT substrate, wherein
the pixel defining layer defines a plurality of light-emitting regions of the OLED

panel on the TFT substrate, the reflecting wall is located between two adjacent \
light-emitting regions and within the pixel defining layer. $53

forming other layers of the organic light-emitting unit in the light-emitting regions
defined by the pixel defining layer, the other layers include the light-emitting layer \

and the cathode.
Sh4

FIG. 5
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OLED PANEL AND MANUFACTURING
METHOD THEREOF AND OLED DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a continuation applica-
tion of International (PCT) Patent Application No. PCT/
CN2018/087854, filed on May 22. 2018, which claims
foreign priority of Chinese Patent Application No.
201810312248 X, filed on Apr. 9, 2018 in the State Intel-
lectual Property Office of China, the entire contents of which
are hereby incorporated by reference.

TECHNICAL FIELD

[0002] The described embodiments relate to display tech-
nologies, and in particular to an organic light-emitting diode
(OLED) panel and a manufacturing method thereof and an
OLED display.

BACKGROUND

[0003] Compared with a traditional liquid crystal display
(LCD) panel, an OLED panel is regarded as next generation
display technology because of its advantages of quick reac-
tion, high contrast, and wide viewing angle. As shown in
FIG. 1, an OLED panel 10 generally includes a thin film
transistor (TFT) substrate 11, a pixel defining layer (PDL)
12, a plurality of organic light-emitting units 13, and a
package layer 14 for sealing. The PDL 12, the organic
light-emitting units 13, and the package layer 14 are located
on the TFT substrate 11. Each of the organic light-emitting
units 13 is located within a light-emitting region 15 defined
by PDL 12. The organic light-emitting unit 13 includes an
anode 131, a cathode 132, and a light-emitting layer 133.
When a voltage is applied to the anode 131 and the cathode
132, electrons and holes from the cathode 132 and the anode
131 are injected into an electronic transport layer and an
electronic hole transport layer respectively, and then trans-
ferred to the light-emitting layer 133, to excite the light-
emitting layer to emit visible light.

[0004] In order to improve light emission rate of the
OLED panel 10, the related art generally adds a reflecting
layer below each light-emitting region 15 or increases
surface roughness below the light-emitting region 15. How-
ever, these methods cannot avoid the light emitted from
adjacent light-emitting regions 15. Thus, these methods
improve the light emission rate limitedly, it is difficult to
reduce power consumption and prolong service life of an
OLED device, and cannot eliminate mixing phenomenon
caused by mixing different color light emitted from adjacent
light-emitting regions.

SUMMARY

[0005] In view of this, the present disclosure provides an
OLED panel and its manufacturing method and an OLED
display, which can improve light emission rate, reduce
power consumption and prolong service life of an OLED
device, and eliminate mixing phenomenon caused by mixing
different color light emitted from adjacent light-emitting
regions.

[0006] An OLED panel of according to an embodiment of
the present disclosure includes a TFT substrate and a pixel
defining layer located on the TFT substrate. The pixel
defining layer defines a plurality of light-emitting regions of
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the OLED panel on the TFT substrate. The OLED panel also
includes a reflecting wall located between two adjacent
light-emitting regions and within the pixel defining layer.
[0007] An OLED display of according to an embodiment
of the present disclosure includes an OLED panel, wherein
the OLED panel includes a TFT substrate and a pixel
defining layer located on the TFT substrate. The pixel
defining layer defines a plurality of light-emitting regions of
the OLED panel on the TFT substrate. The OLED panel also
includes a reflecting wall located between two adjacent
light-emitting regions and within the pixel defining layer.
[0008] A manufacturing method of an OLED panel
according to an embodiment of the present disclosure
includes:

[0009] providing a TFT substrate;

[0010] forming anodes of organic light-emitting units on
the TFT substrate;

[0011] forming a reflecting wall and a pixel defining layer
on the TFT substrate, wherein the pixel defining layer
defines a plurality of light-emitting regions of the OLED
panel on the TFT substrate, and the reflecting wall is located
between two adjacent light-emitting regions and within the
pixel defining layer; and

[0012] forming other layers of the organic light-emitting
unit on the light-emitting region defined by the pixel defin-
ing layer, wherein the other layers include the light-emitting
layer and a cathode.

[0013] The present disclosure has the following advan-
tages: different from the related art, the present disclosure
can increase light emission rate by adding the reflecting wall
between two adjacent light-emitting regions within the pixel
defining layer, which can improve light emission rate,
reduce power consumption and prolong service life of the
OLED device, and eliminate mixing phenomenon caused by
mixing different color light emitted from adjacent light-
emitting regions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a schematic diagram of an OLED panel
of the related art.

[0015] FIG. 2 is a schematic diagram of an OLED panel
according to an embodiment of the present disclosure.
[0016] FIG. 3 is a top view diagram of an OLED panel
according to an embodiment of the present disclosure.
[0017] FIG. 4 is a schematic diagram of the OLED panel
with bottom-gate-type TFT of FIG. 2 of the present disclo-
sure.

[0018] FIG. 51s a schematic flow chart of a manufacturing
method of an OLED panel according to an embodiment of
the present disclosure.

DETAILED DESCRIPTION

[0019] A main purpose of the present disclosure is: the
present disclosure can increase light emission rate by adding
areflecting wall between two adjacent light-emitting regions
within a pixel defining layer, which can improve light
emission rate, reduce power consumption and prolong ser-
vice life of an OLED device, and eliminate mixing phenom-
enon caused by mixing different color light emitted from
adjacent light-emitting regions.

[0020] The following provides a clear and complete
description of each exemplary embodiment of the present
disclosure in conjunction with the figures. Without conflict,
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the following embodiments and the characteristics in the
embodiments may be combined with each other. Furthet-
more, the directional terms used throughout the present
disclosure, such as “up” and “down”, are intended to better
describe the technical scheme of each embodiment and are
not intended to limit the scope of protection of the present
disclosure.

[0021] Referring to FIG. 2, it shows a schematic diagram
of an OLED panel of the present disclosure. The OLED
panel 20 includes a thin film transistor (TFT) substrate 21,
a pixel defining layer 22, a plurality of organic light-emitting
units 23, a reflecting wall 24, and a package layer 25. The
pixel defining layer 22, the organic light-emitting units 23,
and the reflecting wall 24 are located on the TFT substrate
21. The package layer 25 is configured for sealing.

[0022] The pixel defining layer 22 defines a plurality of
light-emitting regions 221 of the OLED panel 20. The pixel
defining layer 22 may be made of transparent insulating
materials with properties of water and oxygen insulation,
such as silicon dioxide (SiO,), silicon nitrogen compound
(SiNx), indium tin oxide (ITO) and so on.

[0023] The reflecting wall 24 is located between two
adjacent light-emitting regions 221 and within the pixel
defining layer 22, to reflect light on its surface. In one
embodiment, for example, in conjunction with FIG. 3, four
reflecting walls 24 surround each light-emitting region 221
along a direction perpendicular to the TFT substrate 21. The
four reflecting walls 24 may be connected head-to-tail, that
is, the four reflecting walls 24 are located completely
surround the light-emitting region 21. Of course, the present
disclosure may also provide that four reflecting walls 24
surround each light-emitting region 221 and not connected
head-to-tail. Alternatively, the number of the reflecting walls
24 surrounding each light-emitting region 221 may be less
than four, in which case the plurality of reflecting walls 24
are partially surrounding the light-emitting region 221.
Alternatively, each reflecting wall 24 is not an entire wall
surface structure, but includes a plurality of wall surfaces
spaced surrounding the light-emitting region 221.

[0024] The organic light-emitting unit 23 is located on the
light-emitting region 221. Specially, the organic light-emit-
ting unit 23 includes an anode 231, a light-emitting layer
232, a cathode 233, an electronic transport layer, and an
electronic hole transport layer. The anode 231 is located on
the TFT substrate 21. The light-emitting layer 232, the
electronic transport layer, and the electronic hole transport
layer are located between the anode 231 and the cathode
233.

[0025] In combination with FIGS. 2 and 3, each light-
emitting region 221 can be considered as each sub-pixel of
OLED panel 20. In particular, the light-emitting layer 232 of
a red sub-pixel 31 has red light-emitting material, the
light-emitting layer 232 of a green sub-pixel 32 has green
light-emitting material, and the light-emitting layer 232 of a
blue sub-pixel 33 has blue light-emitting material.

[0026] In conjunction with directions of light transmission
shown by the straight arrow in FI1G. 2, when light emitted by
the organic light-emitting unit 23 is transmitted from a
light-emitting region 221 to an adjacent light-emitting
region 221, the reflecting wall 24 reflects the light back to
the light-emitting region 221 and ultimately radiates the
light from the upper part of the light-emitting region 221.
Therefore, the present disclosure can improve light emission
rate, reduce power consumption and prolong service life of
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device, and eliminate mixing phenomenon caused by mixing
different color light emitted from adjacent light-emitting
regions.

[0027] From the above, it can be seen that the reflecting
wall 24 needs to have very good light reflection effect, and
the present disclosure can limit the light reflectivity of the
reflecting wall 24 to be at least 95%. In an actual application
scenario, the present disclosure may select silver (Ag) to
form the reflecting wall 24. Furthermore, the shape of the
reflecting wall 24 can be adapted according to actual needs
and the manufacturing method employed. For example, as
shown in FIG. 2, thickness of the reflecting wall 24 is
unchanged from top to bottom, in which case the cross
section of the reflecting wall 24 is rectangular. Alternatively,
thickness of the reflecting wall 24 may be increased gradu-
ally from top to bottom, in which case the cross section of
the reflecting wall 24 is trapezoid. In addition, in order to
further ensure the light reflection effect of the reflecting wall
24, heights of the reflecting wall 24 and the pixel defining
layer 22 can be configured to be equal.

[0028] In the present disclosure, the TFT substrate 21 may
be a flexible substrate, wherein the OLED panel 20 is a
flexible display panel. The TFT substrate 21 may includes a
baseboard, a TFT layer, and a flat layer. The TFT layer and
the flat layer are located on the baseboard. The pixel defining
layer 22, the organic light-emitting unit 23, and the reflecting
wall 24 are all located on the flat layer. The TFT layer
includes a gate, a source, a drain, and an active layer etc. The
flat layer is provided with a through hole that exposes the
drain of the TFT layer. The anode 231 of the organic
light-emitting unit 23 fills the through hole and contacts the
drain of the TFT layer.

[0029] The present disclosure does not limit structure and
material of the TFT in the TFT layer, for example, the TFT
may be of either a bottom-gate-type or a top-gate-type. Also,
for example, metal traces or conductive patterns in the TFT
may be made of indium tin oxide (ITO), or one or more
mixtures of Mo, Al, Ti, Cu, etc. The structure of the OLED
panel 20 is further described below in conjunction with the
TFT shown in FIG. 4.

[0030] Referring to FIG. 4, it shows a schematic diagram
of an OLED panel with bottom-gate-type TFT of FIG. 2 of
the present disclosure. In combination with FIGS. 2 and 4,
the TFT layer 40 includes layers sequentially formed on the
baseboard 41: a gate 42, an insulation layer (also referred to
as GI layer or gate insulation layer) 43, an active layer 44,
a drain and source layer formed by the source 451 and the
drain 452, a passivation layer (PV) 46, and a flat layer 47.
[0031] The gate 42, the insulation layer 43, the active layer
44, the source 451, the drain 452, and the passivation layer
46 form a TFT in TFT layer 40. The OLED panel 20 is
considered as a bottom-gate-type since the gate 42 is located
below the active layer 44.

[0032] In combination with FIG. 2 and FIG. 3, the flat
layer 47 covers on the passivation layer 46. A through hole
O, is set in the TFT and passes through the passivation layer
46 and the flat layer 47, which exposes the upper surface of
the drain 452. The anode 231 of the organic light-emitting
unit 23 fills the through hole O, and contacts the drain 452,
thereby achieving an electronic connection between the
organic light-emitting unit 23 and the drain 452 of the TFT.
[0033] It should be understood that the TFT layer 40 can
also be designed as a top-gate-type, based on which the TFT
can be referred to related art and will not be repeated here.
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[0034] Referring to FIG. 5, it shows a schematic flow chart
of a manufacturing method of an OLED panel of the present
disclosure. Refer to FIG. 5, the method for manufacturing of
an OLED panel includes blocks S51 to S54.

[0035] S51: providing a TFT substrate.

[0036] The TFT substrate may include a baseboard, a TFT
layer, and a flat layer. The TFT layer and the flat layer are
located on the baseboard. The TFT layer includes a gate, a
source, a drain, and an active layer etc. A through hole is set
in the flat layer and exposes the drain of the TFT layer.
[0037] The baseboard can be a glass substrate, a plastic
substrate, or a flexible substrate. The present disclosure does
not limit structure and material of the TFT in the TFT layer,
for example, the TFT may be of either the bottom-gate-type
or top-gate-type.

[0038] When the TFT layer is the bottom-gate-type, the
process of forming a TFT for the present disclosure may be
described as follows:

[0039] The present disclosure may adopt the physical
vapor deposition (PVD) method to form an entire metal
layer on the substrate, and then the entire metal layer is
patterned so that only the metal layer of the predetermined
area is retained, thereby forming a gate. The patterning
process may include photoresist coating, exposure, devel-
opment, etching, etc.

[0040] The present disclosure may adopt the chemical
vapor deposition (CVD) to form an insulating layer covering
the entire side of the gate. The insulating layer may be made
of a silicon oxide (S10,) material, or the insulating layer may
include a silicon oxide layer covered with the gate and a
silicon nitride layer covered with the silicon oxide layer,
such as, the SiO, layer and the Si;N, layer, to further
improve the abrasion resistance and insulation performance
of the insulating layer.

[0041] The present disclosure may adopt the CVD method
to form an entire active layer, and then the entire active layer
may be patterned so that only the portion of the entire active
layer above the gate is retained, that is, the final active layer
is formed. Of course, the present disclosure may also
directly form the active layer by CVD method combined
with a mask plate having a predetermined pattern.

[0042] The present disclosure may employ a patterned
process identical to the gate manufacturing principle to form
the source and the drain, and further form a passivation layer
covering the source and the drain.

[0043] Here, the embodiment can produce the required
TFT.
[0044] The flat layer is an entire structure over the TFT, on

the basis of which the present disclosure may form the flat
layer by either the CVD method or the coating PI (coated
polyimide) material method. Further, the present disclosure
may form through holes located above the drain of the TFT
by etching the flat layer to expose the drain of the TFT.
[0045] S52: forming anodes of the organic light-emitting
units on the TFT substrate.

[0046] The present disclosure may adopt a patterned pro-
cess including photoresist coating, exposure, development,
and etching processes to form the anodes. In particular, an
entire metal layer is formed on the flat layer, and then an
entire layer of photoresist is coated on the metal layer, and
then a light mask is used to expose a predetermined area of
the entire layer of photoresist, while the remaining photo-
resist is not exposed due to the shade of the light mask, and
the photoresist of the exposed area can be removed by the
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development. The photoresist of the unexposed area is
retained, and then the metal layer is etched, the metal layer
not covered by the residual photoresist is etched away, and
the metal layer covered by the residual photoresist is
retained, to form the anodes with a predetermined pattern.
The anode fills the through hole of the flat layer and contacts
the drain of the TFT.

[0047] S53: forming a reflecting wall and a pixel defining
layer on the TFT substrate, wherein the pixel defining layer
defines a plurality of light-emitting regions of the OLED
panel on the TFT substrate, and the reflecting wall is located
between two adjacent light-emitting regions and within the
pixel defining layer.

[0048] The present disclosure may form a pixel defining
layer before forming a reflecting wall. In particular, taking
the material of the pixel defining layer as an example of
positive photoresist, the present disclosure may first form an
entire positive photoresist on the TFT substrate, and then
expose the positive photoresist with a light mask, the posi-
tive photoresist of the exposed area is removed by the
development, and the positive photoresist of the unexposed
area is retained, to form the pixel defining layer with a
predetermined pattern, and then the pixel defining layer is
exposed and developed again based on a light mask, to form
grooves in the pixel defining layer, and finally to inject
reflective material into the grooves to form the reflecting
wall. However, when the pixel defining layer is made of
other materials, the present disclosure may form a pixel
defining layer on the TFT substrate using a patterning
process including photoresist coating, exposure, develop-
ment, and etching processes, and then grooves in the pixel
defining layer is formed by etching process, and finally
reflective material is injected into the grooves to form the
reflecting wall.

[0049] Of course, the present disclosure may also form the
reflecting wall before forming a pixel defining layer. In
particular, the present disclosure may use laser interference
photolithography process to form the reflecting wall on the
TFT substrate. In particular, take the material of a pixel
defining layer as an example of positive photoresist, first
forming an entire positive photoresist on the TFT substrate,
and then the positive photoresist is irradiated with at least
two laser beams to produce a positive photoresist photosen-
sitive pattern, that is, to produce a photoresist pattern, the
positive photoresist of the exposed area is removed by
development, while the positive photoresist of the unex-
posed area is retained, thereby forming a pixel defining layer
with a predetermined pattern. The pixel defining layer
wrapping the reflecting wall is then formed by the patterning
process, or by evaporation plating, sputtering, etc.

[0050] S54: forming other layers of the organic light-
emitting unit in the light-emitting region defined by the pixel
defining layer. The other layers include the light-emitting
layer and the cathode.

[0051] The present disclosure may adopt the evaporation
plating process or the printing process to form the light-
emitting layer and the cathode. Of course, the organic
light-emitting unit also includes other layer structures, such
as, electronic transport layer and electronic hole transport
layer, which are not shown and can be fabricated using
related art. Further, the present disclosure forms package
layer to seal the structure formed by the preceding blocks
S51 to S54.
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[0052] The method of the embodiment can be used to
manufacture an OLED panel having the same structure as
the OLED panel 20. Therefore, the method has the same
beneficial effect.

[0053] 1In addition, the present disclosure also provides an
OLED display which has an OLED panel of the same
structure as the OLED panel 20, and has the same beneficial
effect.

[0054] The foregoing is merely embodiments of the pres-
ent disclosure, and is not intended to limit the scope of the
disclosure. Any transformation of equivalent structure or
equivalent process which uses the specification and the
accompanying drawings of the present disclosure, or
directly or indirectly application in other related technical
fields, are likewise included within the scope of the protec-
tion of the present disclosure.

What is claimed is:

1. An organic light-emitting diode (OLED) panel, com-
prising:

a thin film transistor (TFT) substrate;

a pixel defining layer located on the TFT substrate,
wherein the pixel defining layer defines a plurality of
light-emitting regions of the OLED panel on the TFT
substrate; and

a reflecting wall located between two adjacent light-
emitting regions and within the pixel defining layer.

2. The OLED panel of claim 1, wherein each light-
emitting region is surrounded by four reflecting walls con-
nected head-to-tail.

3. The OLED panel of claim 1, wherein the reflecting wall
comprises a plurality of spaced wall structures arranged
around the light-emitting region.

4. The OLED panel of claim 1, wherein heights of the
reflecting wall and the pixel defining layer are equal, and a
thickness of the reflecting wall is unchanged or increased
from top to bottom.

5. The OLED panel of claim 1, wherein light reflectivity
of the reflecting wall is equal to or greater than 95%.

6. The OLED panel of claim 5, wherein material of the
reflecting wall is Ag.

7. The OLED panel of claim 1, wherein the TFT substrate
is a flexible substrate.

8. An organic light-emitting diode (OLED) display, com-
prising:

an OLED panel comprising:

a thin film transistor (TFT) substrate;

a pixel defining layer located on the TFT substrate,
wherein the pixel defining layer defines a plurality of
light-emitting regions of the OLED panel on the TFT
substrate; and

a reflecting wall located between two adjacent light-
emitting regions and within the pixel defining layer.
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9. The OLED display of claim 8, wherein each light-
emitting region is surrounded by four reflecting walls con-
nected head-to-tail.

10. The OLED display of claim 8, wherein the reflecting
wall comprises a plurality of spaced wall structures arranged
around the light-emitting region.

11. The OLED display of claim 8, wherein heights of the
reflecting wall and the pixel defining layer are equal, and a
thickness of the reflecting wall is unchanged or increased
from top to bottom.

12. The OLED display of claim 8, wherein light reflec-
tivity of the reflecting wall is equal to or greater than 95%.

13. The OLED display of claim 12, wherein material of
the reflecting wall is Ag.

14. The OLED display of claim 8, wherein the TFT
substrate is a flexible substrate.

15. A manufacturing method of an organic light-emitting
diode (OLED) panel, comprising:

providing a thin film transistor (TFT) substrate;

forming anodes of organic light-emitting units on the TFT

substrate;

forming a reflecting wall and a pixel defining layer on the

TFT substrate, wherein the pixel defining layer defines
a plurality of light-emitting regions of the OLED panel
on the TFT substrate, the reflecting wall is located
between two adjacent light-emitting regions and within
the pixel defining layer; and

forming other layers of the organic light-emitting unit on

the light-emitting region defined by the pixel defining
layer, wherein the other layer comprises a light-emit-
ting layer and a cathode.

16. The method of claim 15, wherein each light-emitting
region is surrounded by four reflecting walls connected
head-to-tail.

17. The method of claim 16, wherein the forming the
reflecting wall and the pixel defining layer on the TFT
substrate comprises:

forming the pixel defining layer on the TFT substrate;

forming a groove in the pixel defining layer; and

injecting reflective material into the groove to form a

reflecting wall.

18. The method of claim 16, wherein forming the reflect-
ing wall wrapped in the pixel defining layer on the TFT
substrate comprises:

forming the reflecting wall on the TFT substrate using a

laser interference etching process; and

forming the pixel defining layer enveloping the reflecting

wall.

19. The method of claim 15, wherein the reflecting wall
is formed using Ag.

20. The method of claim 15, wherein the TFT substrate is
a flexible substrate.
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